Classical treatment of Li2++Ar and He2++Ar collisions by Jorge, Alba et al.
Classical treatment of Li2++Ar and He2++Ar collisions
A. Jorge∗ 1, Clara Illescas∗ 2, B. Pons† 3
∗ Departamento de Qu´ımica, Mo´dulo 13, Univ. Auto´noma de Madrid, Cantoblanco, 28049 Madrid, Spain 
† CELIA, Univ. Bordeaux - CNRS - CEA, 351 Cours de la Libe´ration, 33405 Talence, France
Synopsis Classical Trajectory Monte Carlo calculations are carried out for Li2++Ar and He2++Ar collisions,
motivated by recent experiments on these systems. Cross sections for electron capture, projectile electron loss
and target multiple ionization processes are evaluated and compared to the experimental values in the 75-500
keV/amy impact energy range.
Absolute cross sections for electron capture
and projectile electron loss, eventually accom-
panied by target ionization, have been mea-
sured recently in Li2++Ar collisions in the 75-500
keV/amu impact energy range [1]. We therefore
performed calculations of these cross sections,
in the framework of the impact-parameter Clas-
sical Trajectory Monte Carlo (CTMC) method
[2]. Our calculations employ a two-active elec-
tron description, with one active electron on both
target and projectile centres, in order to ad-
dress dynamical processes involving both target
and projectile electrons [3]. The interaction of
these active electrons with the frozen target ionic
core Ar+ is described by means of a (mean-field)
model potential, similarly to what was performed
in [4]. High-order processes, as target multi-
ple ionization, are evaluated within the Indepen-
dent Particle Model (IPM, [5]), where the multi-
electron probabilities are obtained as products of
one-electron probabilities.
The comparison of computed and measured
cross sections enables to gauge the accuracy of
the IPM and underlying model potential descrip-
tions. We illustrate this in Figure 1 where are dis-
played the cross sections for multiple ionization
of Ar accompanied by single electron loss of Li2+.
The agreement between theory and experiment
is satisfactory, which signs the adequacy of the
IPM to calculate high-order cross sections and of
the classical collisional treatment to compute the
underlying one-electron probabilities, from inter-
mediate to high impact velocities.
As stated in [1], cross sections for Li2++Ar
collisions can interestingly be compared to those
for He2++Ar collisions [6], in order to assess
the influence of projectile ionic cores on the dy-
namical processes. In the case of He2+ im-
pact, we employed, alternatively to CTMC, a
semi-classical monocentric approach [7] to ob-
tain the one-electron probabilities entering the
IPM. These probabilities are in good agreement
with their classical counterparts, and the projec-
tile ionic core is generally found to be of little
importance in the impact energy range consid-
ered.
Details on the calculations and extensive
comparison of theoretical and experimental re-
sults will be presented at the Conference.
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Figure 1. Cross sections for Li2++Ar →
Li3++Arj++(j+1)e. Symbols: experiments [1];
lines: present calculations.
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